Traditionally, the investigation of rectal bleeding has been by sigmoidoscopy and barium enema followed by colonoscopy if symptoms persisted despite a negative examination or if the barium enema was technically inadequate.10 Specific indica-
tions for colonoscopy were biopsy of a particular lesion or polypectomy.
More recently, physicians are promoting colonoscopy as the initial investigation for patients with rectal bleeding. Evidence supporting this recommendation, however, comes from retrospective studies' 1014 comparing high quality endoscopy with average radiology`'91' in selected patient populations.5 16 18.21 Prospective studies comparing flexible sigmoidoscopy or double contrast barium enema v colonoscopy have also been biased by inequality of expertise of radiology and endoscopy. For example, four prospective comparative studies used colonoscopy as the gold standard of diagnosis.651622 Such a design would dictate that colonoscopic false positives be interpreted as radiologic false negatives and colonoscopic false negatives be interpreted as barium study false positives. These errors reduce the sensitivity and specificity of the barium enema.
These intrinsic biases in the test evaluations justified this prospective trial in order to compare and 0-50 respectively ( Table 2) . The values for each test property fell minimally when diminutive polyps were included in the analysis and are represented in brackets in Table 3 . Colonoscopy yielded the highest specificity 0-78, positive predictive value 0.87, and likelihood ratio for a positive test 3.14 ( Table 2) .
Disease specific sensitivities for each of the diagnostic tests is depicted in Table 4 . Colonoscopy was more sensitive for the diagnosis of neoplasia -that is, polyp or cancer, and angiodysplasia in contrast with combined sigmoidoscopy and barium enema which bettered colonoscopy for the evaluation of diverticular disease. Both diagnostic approaches were comparable in the remaining disease categories.
EXAMINATION COMPLETENESS AND COMPLICATIONS
The caecum or terminal ileum was reached in 70 (99%) at barium enema and in 59 (83%) at colonoscopy. The hepatic flexure or ascending colon was reached in an additional nine (total 96%) at colonoscopy. Three subjects were examined endoscopically to the sigmoid colon because of a stenosing carcinoma in two (barium enema also failed in one) and One major complication was encountered for each method of investigation. One patient had a mycocardial infarction after bowel preparation for the sigmoidoscopy barium enema combination. A second patient who had a 4 cm villous adenoma in the transverse colon experienced haemorrhage requiring a blood transfusion and hospitalisation overnight after piecemeal polypectomy. Minor complicationsthat is, vasovagal, overdistension, tachycardia, and phlebitis occurred in six patients for both investigations.
Discussion
Rectal bleeding, a symptom present in about 15% of the general population'2 predicts left sided colonic neoplasia in 8% to 25% of individuals when mixed in the stool or present in the toilet water.'26 Gastroenterologists are no better at predicting neoplasia than general practitioners in these subjects based upon history and proctoscopy. 27 Thus, colonic investigation is mandatory in most patients.
In our study population, a final diagnosis of adenoma or carcinoma occurred in 34% of patients, yielding a pretest probability or disease prevalence of neoplasia of 0-34. This figure is likely an overestimate because only 25% of all eligible subjects had neoplasia. Some polyps or cancers could have been missed in non-participants, however, who had only one diagnostic test placing the true prevalence figure somewhere between 25% and 34%.
Previous reports suggest that of subjects with rectal bleeding, 20% have anal lesions alone, 25% have clinically important lesions, 25% clinically important plus anal lesions and 30% have no cause identified.2"9 In our study only 13% of patients were considered 'normal', with no source of bleeding identified; 37% had concommitant anal and clinically important disease and; 33% had at least one clinically important bleeding lesion. Anal lesions (haemorrhoids, fissures, tears) and diverticular disease were prevalent in 54% and 46% of patients respectively. These were the most clinically important diagnoses in only 17%, however, (12/71) and 25% (18/71) respectively, and most patients had other sources of bleeding. This emphasises the danger of assuming that haemmorrhoids or diverticulosis is responsible for bleeding without undertaking full colonic investigation. Furthermore, the diagnostic return greater than anticipated implies delivery of high quality diagnostic colonic imaging, radiologic and endoscopy, at our institution. Poor quality radiology cannot be compared with high quality endoscopy or vice versa as has been the practice in the previous literature. Thus, generalisation of our results is appropriate only after consideration of local resources, expertise, and population characteristics.
The value of the diagnostic test properties sensitivity, specificity and predictive values, illustrated in the Figure, is becoming increasingly familiar to clinicians. Less familiar, perhaps, is the likelihood ratio which gives the 'odds' that a particular result would have come from a patient with as opposed to a patient without the disease. Likelihood ratios, useful for application in individual patients, are not disease prevalence dependent as are predictive values.28 Colonoscopy had the highest likelihood ratio of 3.14 reflecting its high sensitivity and specificity.
The sensitivity of combined flexible sigmoidoscopy plus double contrast barium enema for all lesions was greatest at 0.78. This is largely because of the better sensitivity of the barium enema for diverticular disease, and the high prevalence in our population. Second, as flexible sigmoidoscopy and barium enema were performed first, mild inflammation or anal fissures could have healed before colonoscopy.
Third, most individuals who undergo colonoscopy have had previous proctosigmoidoscopy and examiners may be less precise in reporting perianal disease, an important proportion of the diagnoses. This is supported by the higher sensitivity of flexible sigmoidoscopy for anal lesions of 078 in Table 4 . Finally, the sensitivity of flexible sigmoidoscopy or barium enema individually is low. These results reestablish, that double contrast barium enema cannot stand alone against colonoscopy because of changes in image perception in the presence of diverticular disease and the effects of redundant sigmoid loops and residual stool. 29 
